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of a standard permanganate solution of lighter tint than the permanganic solution. The latter is then diluted with water until the tints in both tubes cannot be distinguished from each other, the examination or "comparing" of the shades of. color being carried out over a sheet of white paper on the diffuse light of a window. The ratio of the volumes of the two solutions is plainly equal to the ratio of the quantities of manganese contained in them. The volumes being read off from the graduated comparing tubes, and the quantity of manganese in one solution being known, the quantity in the other is readily calculated. If the normal permanganate be used, the number expressing the volume of the solution (in cubic centimeters) containing the unknown quantity of manganese divided by 100 is the required percentage when O.T gram of steel is taken for the determination; if a standard of lighter tint be used, the volume must first be multiplied by the fraction showing its relation to the normal.
For example 35 cc. with the normal standard represent 0.35 per cent, manganese and with a 3:4 standard, 0.26 per cent. In the case of the higher percentages of manganese, which may still be determined colorimetrically with convenience and accuracy, some modifications of the general method already given are advisable or necessary. It is advisable to weigh off for the determination at least'i gram of borings that a representative result may be obtained from the sample. A solution in 32 per cent, nitric acid is prepared and diluted in a 500 cc. flask to the mark. Aliquot parts equivalent to from 0.05 to o.i gram are then taken for single determinations. After evaporation to from 5 to 10 cc., transfer to a test-tube, and dilute to about 80 cc. with 32 per cent, nitric acid, when the solution will be ready for oxidation. Experiments thus far have shown that under the above conditions ten, to twenty minutes' boiling with 0.5 gram of peroxide suffices to oxidize at least 2.5 per cent, manganese in o.i gram. The test of complete oxidation is made the obtaining, within the limits of error, of the same result, whether o.i gram or half that quantity be used for the determination, the conditions being in each case in all other respects the same.
Further, after the decantation of the permanganic solution, a are adjusted directly before use from the stock solution.     The
